Apoptosis and inhibition of the phosphatidylinositol 3-kinase/Akt signaling pathway in the anti-proliferative actions of dehydroepiandrosterone.
Dehydroepiandrosterone (DHEA) is an endogenous steroid that is synthesized mainly in the adrenal cortex; it is found in plasma as the sulfate-conjugated form (DHEA-S). Pharmacological doses of DHEA exhibit anti-proliferative effects on malignant cell lines and some tumors in experimental animals. The purpose of this study was to evaluate the effect of these steroids on proliferation in human cancer cell lines. HepG2 and HT-29 cell lines were treated with DHEA or DHEA-S at 0-200 microM for 24 h or at 100 microM for 8-72 h, and then effects on cell growth, and the cell cycle and on apoptosis, were evaluated by 3-[4,5-dimethylthiazol]-2yl-2,5-diphenyl tetrazolium bromide (MTT) assay and flow cytometry, respectively. Also, the effect of DHEA on phosphatidylinositol 3-kinase (PI3K)/Akt signaling was investigated in HepG2 cells by Western blotting. The growth of HepG2 and HT-29 cells was significantly inhibited by DHEA, in a dose- and time-dependent manner. This inhibition was greater in HepG2 than in HT-29 cells. Accumulation at G0/G1 phase in both cell lines was observed with DHEA treatment. However, apoptosis increased significantly only in HepG2 cells. In contrast, DHEA-S exhibited much weaker growth inhibitory and cytostatic effects on both cell lines, and apoptosis was not detected. In HepG2 cells treated with DHEA, apoptosis was associated with markedly reduced Akt phosphorylation (Thr308 and Ser473), suggesting that DHEA inhibited the PI3K/Akt signaling to induce apoptosis in these cells. These results suggest that the induction of apoptosis through the inhibition of the PI3K/Akt signaling pathway is one of the anti-proliferative mechanisms of DHEA in certain tumors, but that DHEA also promotes cell-cycle arrest without the induction of apoptosis.